The ability to control human immunodeficiency virus type 1 (HIV-1) infection and progression of the disease is regulated by host and viral factors. This cross-sectional study describes the socio-demographic and epidemiological characteristics associated with HIV-1 infection in 1,061 subjects attended in Londrina and region, south of Brazil: 136 healthy individuals (Group 1), 147 HIV-1-exposed but uninfected individuals (Group 2), 161 HIV-1-infected asymptomatic patients (Group 3), and 617 patients with AIDS (Group 4). Data were obtained by a standardized questionnaire and serological tests. The age of the individuals ranged from 15.1 to 79.5 years, 54.0% and 56.1% of the Groups 3 and 4 patients, respectively, were men. The major features of groups 2, 3, and 4 were a predominance of education level up to secondary school (55.8%, 60.2% and 62.4%, respectively), sexual route of exposure (88.4%, 87.0% and 82.0%, respectively), heterosexual behavior (91.8%, 75.2% and 83.7%, respectively), and previous sexually transmitted diseases (20.4%, 32.5%, and 38.1%, respectively). The patients with AIDS showed the highest rates of seropositivity for syphilis (25.6%), of anti-HCV (22.3%), and anti-HTLV I/II obtained by two serological screening tests (6.2% and 6.8%, respectively). The results documenting the predominant characteristics for HIV-1 infection among residents of Londrina and region, could be useful for the improvement of current HIV-1 prevention, monitoring and therapeutic programs targeted at this population.
INTRODUCTION
The natural history and pathogenic processes of human immunodeficiency virus type 1 (HIV-1) infection are complex and variable, and depend on a multitude of viral and host factors and their interactions 36 . HIV-1-infected individuals present different rates of disease progression 24, 32, 42 . In addition, the susceptibility to HIV-1 infection seems to vary widely among individuals and several groups that are at risk for HIV-1 infection but have not become infected, defined as exposed but uninfected, have been reported 5, 17, 27, 39 . The ability to control the infection and to delay the progression to AIDS or death is probably regulated by the balance of host and viral factors: genetic host susceptibility, immunologic host factors such as qualitative differences in the primary immune response 31, 32 and virologic factors such as extent of HIV-1 replication, viral phenotype, and the immune evasion strategies of HIV-1 23 .
In the HIV/AIDS epidemic, several proven co-factors and additional factors still under study have been related to how fast or slow a person progresses along the pathway towards disease. Socio-demographic characteristics, sexual behaviors, route of infection, and other risk factors associated with the sexual transmission of HIV-1 such as age at first intercourse, number of lifetime partners, and sexually transmitted diseases (STDs) could be some of the determinant host factors for HIV-1 acquisition and progression of the disease 1, 2, 7 . Social features of the communities have been also related to the vulnerability to HIV-1 infection 4, 26 .
The HIV-1 epidemic is increasing in Brazil, where over 310,310 cases of HIV/AIDS were notified from 1980 to 2003. The municipality of Londrina ranks second in the number of AIDS cases in the State of Paraná, southern region of Brazil, with a total of 1,070 cases notified between 1984 and 2002 11 . The pattern of the HIV/AIDS epidemic in Brazil is heterogeneous and has changed according to time, geographic region, and subpopulations affected 15 . However, few studies have examined host factors associated with the HIV-1 infection in this southern Brazilian population. To address this question, the present cross-sectional study was carried out in order to describe the sociodemographic and epidemiological characteristics associated with the HIV-1 infection, and the seropositivity to other infections that share Group 1: 136 faithful and screened blood donors of the Blood Bank of the University Hospital of Londrina, who were seronegative for anti-HIV-1, anti-HTLV I/II, anti-HCV, hepatitis B surface antigen (HBsAg), antibodies to hepatitis B core antigen (anti-HBcAg), Chagas disease, and syphilis, and who had normal serum alanine aminotransferase levels. The individuals were considered to be at low risk for HIV-1 infection according the risk-screening strategies for determining individual risk for HIV-1 infection 16 and were used as healthy control to compare with other groups according to socio-demographic, sexual and parenteral exposures. Because they have all been screened and were negative to the serological tests evaluated in this study, they were not used to compare the serological results with other groups.
Group 2: 147 HIV-1-exposed but uninfected individuals, with ≥ 2 consecutive determinations of anti-HIV-1 antibodies by immunological assays. The individuals were considered to be at high risk for infection due to self-reported sexual behavior, injectable drug use, or both 16 . The individuals reported chronic repeated unprotected sexual exposures to an infected partner, considered highly exposed over time, and/or reported a repeated sharing of needles and syringes with HIV-1 infected patients.
Group 3: 161 HIV-1-infected seroprevalent outpatients, without the symptoms of the disease, and with CD4 + T cell counts ≥ 350 cells/ mm 3 . At the time of enrollment, 102 subjects were receiving no antiretroviral therapy, and 59 were on antiretroviral therapy. The therapeutic schemes used were in accordance with Brazilian government recommendations 12 .
Group 4: 617 HIV-1-infected seroprevalent outpatients and inpatients with the symptoms of the disease and/or CD4 counts < 350 cells/mm 3 , according to the Brazilian criteria for AIDS definition 9 . At the time of enrollment, 128 subjects were receiving no antiretroviral therapy, and 489 were on antiretroviral therapy. The therapeutic schemes used were in accordance with Brazilian government recommendations 12 .
Serological and immunological assays: Peripheral blood samples without anticoagulant, were collected for the serological tests. The screening and confirmatory serological tests for anti-HIV-1 were performed in serum samples according to standard government procedures 10 . The screening tests used were the enzyme immunosorbent assay (ELISA, Murex™ HIV-1.2.0, Murex Biotech Limited, Dartford Kent England, UK), and the microparticle enzyme-immunoassay (MEIA, Abbott Axsym™ System, HIV-1/2 gO, Abbott GmbH, Weisbaden, Delkenheim, Germany). The confirmatory tests used were indirect immunofluorescence (slides from Fiocruz Institute, Rio de Janeiro, Brazil) and Western Blot (Genelabs Diagnostics, Singapore). The serological tests for syphilis used were VDRL (RPR Bras®, Laborclin, Curitiba, Paraná) and ELISA (ICE Syphilis™ Murex Biotech Limited, UK). The serological markers for HBsAg, anti-HBc, anti-HCV antibodies were determined by MEIA (Abbott Axsym™ System, Abbott Laboratórios, Brazil). The infection with HTLV I/II was investigated by screening serological tests using two ELISA with different antigens: one consisting of purified viral lysates of HTVL-I and HTLV-II with recombinant antigen p21E of HTLV-I (Vironostika HTLV-I/II, Bio-Meriéux, Brazil), and the other with a synthetic peptide from the envelope protein of HTLV I/II and a recombinant transmembrane protein of HTLV-II (Murex HTLV-I+II, Abbott Laboratórios, Brazil). The results of reactive samples were confirmed by Western Blot and/or the polymerase chain reaction (PCR), as described elsewhere 35 44 . Differences between groups were considered to be statistically significant when p < 0.05.
RESULTS

Socio-demographic and epidemiological characteristics:
Of the 161 HIV-1-infected asymptomatic individuals (Group 3), 142 (88.2%) were from Londrina municipality, and the other 19 (11.8%) were from many cities in the north of the State of Paraná, Brazil. Of 617 HIV-1-infected individuals with AIDS (Group 4), 543 (88.0%) were from Londrina municipality, and the other 74 (12.0%) were from many cities in the north of the State of Paraná, Brazil. Table 1 shows the socio-demographic characteristics of the 1,061 subjects according to the four groups. Significant differences were obtained among the four groups when the variables gender, age, marital status, education and economic levels were analyzed. Of them, 570 (53.7%) were males and 491 (46.3%) were females. The healthy individuals (Group 1) were predominantly men (57.3%), and the HIV-1-exposed but uninfected individuals were predominantly women (59.9%). The majority (54.0% and 56.1%) of the HIV-infected asymptomatic patients and AIDS cases were men and the male to female ratio were 1.17 and 1.28, respectively (p = 0.0046). The age of the enrolled subjects ranged from 15.1 to 79.5 years. The healthy individuals were younger than the other subjects, with a median age of 27.2 years, ranging from 18.2-59.8 years. The majority of HIV-1-exposed but uninfected, HIV-1-infected asymptomatic individuals and AIDS cases (37.9%, 37.9% and 42.5%, respectively) were 30-39 years old. A total of 2 (1.2%) among the HIV-1 asymptomatic individuals and a total of 15 (2.5%) among the AIDS cases were 60 years old or older (p < 0.0001). The race did not differ among groups (p = 0.7640), since the individuals in groups 1, 2, 3, and 4 were predominantly white (72.1%, 67.3%, 65.8%, and 70.5%, respectively). The non-white subjects were Orientals (n = 6, 0.6%), Blacks (n = 67, 6.3%) and Mulattoes (n = 250, 23.6%). The major features of the HIV-1-exposed but uninfected, HIV-1-infected asymptomatic individuals and AIDS cases were the predominance of married subjects (76.9%, 46.6% and 43.6%, respectively, p < 0.0001), educational level up to eight years of school (55.8%, 60.2% and 37.0%, respectively, p < 0.0001) and worst economic conditions (79.8%, 72.7% and 72.8%, respectively, p < 0.0001), with an income between U$146 and U$319. Among the HIV-1-infected asymptomatic individuals and AIDS cases, 14.3% and 15.2%, respectively, reported an income of up to U$ 71.
As regard the route of HIV-1 infection, the results showed significant differences (p < 0.0068), as demonstrated in Table 2 . According to the inclusion criteria, the healthy individuals, considered at low risk for HIV-1 infection, did not report the sexual exposure, and two individuals reported the occurrence of blood transfusion before the HIV/AIDS epidemic. All the 147 HIV-1-exposed but uninfected individuals had been chronically and repeatedly exposed to HIV-1 through unprotected sexual intercourses with HIV-1-infected partners; four of them also had blood exposure through shared needles and syringes with HIV-1-infected individuals, and 13 reported the occurrence of blood transfusion before (n = 5) and after (n = 8) the HIV/AIDS epidemic. Among the HIV-1-infected asymptomatic patients, 140 (87.0%) self-reported unprotected sexual intercourse with HIV-1-infected individuals, 10 (6.2%) sexual and blood contact through intravenous drugs use (IVDU) or blood transfusion, nine (5.6%) reported contact with blood through IVDU (n = 7) or blood transfusion (n = 2), and two (1.2%) reported an accident with blood. Among the AIDS cases, the sexual route was predominant, reported by 506 (82.0%) of patients; 36 (5.8%) reported sexual and blood contact through IVDU, blood transfusion or an accident with blood, and 68 (11.0%) had contact with blood through IVDU, blood transfusion or an accident with blood.
Other routes of infections reported were work accident (n = 1), vertical transmission (n = 2), tattoo (n = 3), and unknown (n = 1). Overall, the IVDU was reported by three (2.0%), 17 (10.6%) and 85 (13.8%) of the HIV-1-exposed but uninfected, HIV-1-infected asymptomatic and AIDS patients, respectively (p = 0.514). A history of blood or hemocomponent transfusion was reported by 13 (8.8%), five (3.1%) and 29 (4.7%) of the HIV-1-exposed but uninfected, HIV-1-infected asymptomatic and AIDS patients, respectively (p = 0.020). As regard the sexual behavior, the age at first sexual experience, and the number of lifetime partners, 14 individuals from Group 1 and four from Group 4 who had not sexual experience were excluded from the statistical analysis of these categories. Among the 1,043 individuals evaluated, the self-reports demonstrated the predominance of heterosexual behaviour in the Groups 1, 2, 3, and 4 (97.5%, 91.8%, 75.2%, and 83.7%, respectively). The HIV-1 exposed but uninfected individuals showed the highest rate of heterosexual behavior (p < 0.0001).
The results of other sexual behaviors evaluated such as age at first sexual experience, number of lifetime partners and the occurrence of previous STDs (Table 3) , were significantly different for all of these variables (p < 0.0001). Age at first sexual experience before 15 years was reported by 42.9% and 42.4% of the individuals from groups 3 and 4, respectively; the HIV-1-infected asymptomatic individuals and patients with AIDS reported the highest number of lifetime partners (p < 0.0001) and more previous STDs (p < 0.0001). Of the STDs mentioned, the patients with AIDS reported the highest rates of gonorrhoea (20.1%, p < 0.0001), syphilis (10.7%, p < 0.0001), condyloma (9.4%, p = 0.0017), and genital herpes (3.2%, p = 0.0293) compared to the other groups.
Serological results: Table 4 shows the seropositivity for other infections that share the same route of HIV-1 transmission. The Group 1 was excluded from the statistical analysis to compare the results of the seropositivity with the other groups, because they have all been screened and were negative to the serological tests evaluated in this study.
The patients with AIDS showed the highest rates of reactivity for syphilis, with values of 6.3% when assessed by VDRL (p = 0.1133) and 25.6% when assessed by ELISA (p = 0.0010). For the HBV serological markers evaluated, the HIV-1 infected asymptomatic and AIDS patients showed higher reactivity to HBsAg (3.3% and 3.8%, respectively) and to anti-HBc (36.5% and 37.4%, respectively) than the HIV-1 exposed but uninfected individuals. However, the difference of reactivity was not significant. As regards anti-HCV antibodies, the difference was significant. HIV-1-infected patients showed higher rates, with 16.0% of reactivity among the asymptomatic cases and 22.3% among the AIDS cases than the HIV-1 exposed but uninfected individuals (p < 0.0001). Table 5 shows the positivity for HTLV I/II infection. The rates of seropositivity were higher among the HIV-1 infected asymptomatic and AIDS patients than HIV-1 exposed but uninfected individuals when the screening serological tests of ELISA were considered (p = 0.0368 for ELISA with lysate and recombinant antigens, and p = 0.0066 for ELISA with viral synthetic peptides and recombinant antigens). When the results were evaluated by the confirmatory results, the patients with AIDS showed the highest rates of HTLV I/II infection (6.3%), followed by HIV-1-infected asymptomatic (2.5%) and HIV-1-exposed but uninfected (0.7%) individuals. However, the difference was not significant among the groups 2, 3, and 4 when the confirmatory tests were considered (p = 0.2529).
DISCUSSION
Brazil is one of the countries with the greatest number of AIDS cases in the world. Lately, small counties are experiencing relatively high incidence rates when compared to large urban centers. The results obtained in this study confirm the data reported by the Brazilian Ministry of Health and other researches showing the spread of the epidemic from the major urban centers to smaller municipalities across most of Paraná State, southern Brazil, the predominance of the sexual route of transmission, with mainly heterosexual unprotected intercourse, the increased number of HIV/AIDS in women, the increased number of HIV/AIDS among both younger and older individuals, and the predominance of individuals with incomplete basic schooling 11, 26 . Although all the main modes of transmission coexist in the southern Brazilian region assessed, with significant levels of risky behavior such as early sexual activity, unprotected sex with multiple partners and the use of contaminated drug-injection equipment, the HIV-1 transmission patterns are changing in the region assessed in this study. The results showed the lower rates of transmission through blood and blood products and of HIV-1 infection associated with injectable drug use at this time in this region. Some factors could explain these results, such as the intrinsic transfusional system and its improvement revealed by the quality of the hemotherapy services carried out in our country and by the prevention programs, including efforts to extend coverage for harm reduction projects. The Ministry of Health, as part of the federal government, politically supports all of these projects and financially supports the majority as well 34 .
The results showing the predominance of HIV-1-infected asymptomatic patients and AIDS cases among the individuals with low educational levels and worst economic conditions compared with the HIV-1-uninfected individuals confirmed previous studies emphasizing the connection between vulnerability to HIV-1 infection and social inequalities 4, 7, 19, 26 . The high prevalence of HIV-1 infection among individuals who only attended primary school or who failed to complete secondary school confirms that the education is a key defense against the spread of HIV.
Taken together, these data confirmed the major features of the HIV/ AIDS epidemic in Brazil, i.e., the steady decrease in the male to female ratio as a result of an increasing proportion of female patients, fueled by heterosexual transmission, and the fact that patients are from the poorer part of society and live farther away from urban centers.
The predominance of patients with AIDS among the HIV-1-infected patients enrolled in this study may reflect the delay in HIV-1 diagnosis and in the access to specialized STDs centers for this population. It may also indicate that this is a population with more time of exposure to the risk factor associated with HIV-1 acquisition.
The self-reports of lower previous STDs and lower lifetime number of sex partners among the faithful blood donors are in agreement with the idea that repeat and altruistic blood donors are safer then replacement donors, and have a lower risk of infectious diseases. This result justifies the concerted efforts in the past years to change the blood donor supply from "replacement" first-time donors to repeat "altruistic" donors in Brazil.
The self-reports of more previous STDs infections, higher lifetime number of sex partners, earlier first sexual experience in the HIV-1-infected asymptomatic individuals and in patients with AIDS compared to the healthy individuals and HIV-1 exposed but uninfected individuals confirmed previous studies from different parts of the world which found that high-risk sexual behaviour and STDs play a role in enhancing the transmission of HIV-1 by increasing the susceptibility of non-HIV-1-infected individuals and the infectiousness of HIV-1-infected individuals 1, 2, 13, 14 . Although HIV-1 transmission across intact mucosal surfaces can occur, surface abrasions and breaks in the integrity of the mucosal epithelium increase the risk of HIV-1 infection. STDs and other factors amplifying inflammatory T cell populations in regional mucosal sites also exacerbate HIV-1 transmission 45 . The higher seropositivity to the treponemal test for syphilis, to HBV, HCV and HTLV I/II infections in patients with AIDS compared to the HIV-1 exposed but uninfected individuals confirmed the strong association 245 between past/current syphilis and HIV-1 infection emphasizing the important role played by syphilis in the spread of HIV-1 infection, most likely as a co-factor of HIV-1 transmission, had already been identified in previous studies 1, 2, 46 . The presence of concomitant STDs at the time of HIV-1 inoculation is associated with increased risk for infection and increased progression, which may be due to inflammation, ulceration, and breakdown in local barriers but also to nonspecific systemic inflammation and release of cytokines that produce systemic immune activation 25, 37, 40, 43, 46 . Alternatively, greater sexual activity could increase the hazard of exposure to a more virulent HIV-1 strain 37 .
As regards syphilis, the infection with Treponema pallidum was assessed by a nontreponemal serological test (VDRL) and a treponemal serological test (ELISA) and therefore individuals with positive syphilis serology included recently infected individuals, as well as men and women with old and/or untreated infections. This may explain the increase observed in the rates of syphilis seropositivity when assessed by ELISA in all groups.
The rates of seropositivity obtained for other infections that share the same route of the HIV-1 transmission may reflect the life style of the population assessed. The highest levels of seropositivity for syphilis, HBV, HCV and HTLV I/II infections in the HIV-1-infected patients was expected and confirmed the overlapping of the routes of transmission of these microorganisms. The high seropositivity to these serological markers in HIV-1 patients was also reported in previous studies carried out on Brazil 22, 33, 41 . In addition, co-infections such as HCV infection 20, 29, 38 and HTLV I/II infection 3, 6, 28 have been reported to be risk factors for HIV-1 infection and disease progression.
The pathogenic mechanisms of HIV-1 infection are multifactorial and the effect of a given factor on the risk to acquire and/or to delay the disease progression will be relative. However, the results obtained in the present study may be useful in documenting the predominant socio-demographic and epidemiological characteristics for HIV-1 infection among the residents of Londrina and region of Paraná State, located in southern Brazil. We hope that these data will contribute to the improvement of the current HIV-1 prevention, monitoring and therapeutic programs targeted at this population.
RESUMO
Características sociodemográficas e epidemiológicas associadas com a infecção pelo vírus da imunodeficiência humana tipo 1 (HIV-1) em indivíduos expostos ao HIV-1 mas não infectados e em pacientes infectados pelo HIV-1, provenientes da população da região Sul do Brasil
Este estudo transversal descreve as principais características sociodemográficas e epidemiológicas associadas com a infecção pelo HIV-1 em 1.061 indivíduos atendidos em Londrina e região, Sul do Brasil: 136 indivíduos saudáveis (Grupo 1), 147 indivíduos expostos ao HIV-1 mas não infectados (Grupo 2), 161 pacientes infectados pelo HIV-1 assintomáticos (Grupo 3) e 617 pacientes com aids (Grupo 4). Os dados foram obtidos pela aplicação de um questionário padronizado e realização de testes sorológicos. A idade dos indivíduos variou de 15,1 a 79,5 anos; 54,0% e 56,1% dos pacientes dos Grupos 3 e 4, respectivamente, eram homens. As principais características dos indivíduos dos Grupos 2, 3 e 4 foram o predomínio do nível educacional com até oito anos de escolaridade (58,8%, 60,2% e 62,4%, respectivamente), a via sexual de transmissão (88,4%, 87,0% e 82,0%, respectivamente), o comportamento heterossexual (91,8%, 75,2% e 83,7%, respectivamente) e antecedentes de doenças sexualmente transmissíveis (20,4%, 32 ,5% e 38,1%, respectivamente). Os pacientes com aids apresentaram os valores mais elevados de soropositividade para sífilis (25,6%), anti-HCV (22,3%) e anti-HTLV I/II em dois testes de triagem sorológica (6,2% e 6,8%, respectivamente). Os resultados documentando as características predominantes associadas com a infecção pelo HIV-1 observada nos indivíduos de Londrina e região, poderá ser útil na melhoria dos atuais programas de prevenção, monitoramento e de tratamento da infecção pelo HIV-1 dirigidos a esta população.
